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TITLE OF THE INVENTION 

TURBOFAN AND AIR CONDITIONER HAVING THE TURBOFAN 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims the benefit of Korean Application No. 2003-35555, filed June 3, 2003, in 
the Korean Intellectual Property Office, the disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to a turbofan and an air conditioner having the turbofan, and more 
particularty, to a turbofan and an air conditioner having the turbofan, which is designed to reduce flow noise 
at an outlet of the turbofan and to allow air to be smoothly discharged. 

2. Description of the Related Art 

[0003] Generally, a turbofan is a kind of centrifugal fan, which is adapted to radially blow air by rotating 
blades. The turbofan is applied to a typical air conditioner to blow the air in a desired direction. 

[0004] FIG. 1 is a cross-sectional view showing an indoor unit of a conventional ceiling type air 
conditioner, which is equipped with a turbofan. As shown in FIG. 1 , the indoor unit of the ceiling type air 
conditioner includes a case body 2 embedded in a ceiling 1 , and a ceiling panel 3 disposed in a lower 
opening of the case body 2. The case body 2 is provided therein with a turbofan 4, a drive motor 5 to 
rotate the turbofan 4, and a heat exchanger 6 surrounding the turbofan 4. 
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[0005] The ceiling panel 3, which is provided at a lower face of the case body 2, includes a central inlet 
7 formed at a center thereof to draw indoor air, and an outlet 8 formed around the central inlet 7. The 
central inlet 7 of the ceiling panel 3. is provided with a filter 9 to clean the indoor air drawn therethrough. 
The ceiling panel 3 is provided above the filter 9 with an air-guide plate 10 having a central opening 10a to 
guide the indoor air drawn through the filter 9 toward the turbofan 4. 

[0006] In an operation of the ceiling type air conditioner, as the turbofan 4 rotates by the drive motor 5, 
the indoor air is drawn into a center of the turbofan 4 through the central inlet 7 of the ceiling panel 3, and 
the indoor air is radially discharged toward the heat exchanger 6. The indoor air radially discharged from 
the turbofan 4 is cooled while passing through the heat exchanger 6, and the cool air is again supplied to 
an interior through the outlet 8. 

[0007] To cool the drive motor 5 to drive the turbofan 4, the turbofan 4 is positioned such that a rear 
face of the turbofan 4 is spaced apart from an inner surface 2a of the top plate of the case body 2 by a 
specific distance, thereby defining a cooling path 11 therebetween. Furthermore, the turbofan 4 is formed 
at a center area thereof with circulation holes 1 2 to allow the cool air to be circulated therethrough. A part 
of the indoor air, radially discharged from the turbofan 4, serves to cool the drive motor 5 while being 
circulated (in a direction of an arrow A) through the cooling path 11 defined by the rear face of the turbofan 
4 and the circulation holes 12. 

[0008] As such, in the conventional ceiling type air conditioner having the turbofan 4, a part of cooling 
air, which is radially discharged from the outlet 8 at a high speed, flows along the rear face of the turbofan 
4, and the relatively large cooling path 11 is defined between the rear face of the turbofan 4 and the inner 
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surface 2a of the top plate of the case body 2. Thus, since the part of cooling air discharged from the outlet 
8 of the turbofan 4 is separated from a supply of main air discharged from the outlet 8, violent turbulent air 
flow is generated in a region where the air is separated, thereby creating noise. 

[0009] To overcome the above problems, to cool the drive motor 5 while reducing turbulent air flow by 
reducing a spacing between the rear face of the turbofan 4 and the inner surface 2a of the top plate is 
possible. However, in this case, since the air discharged from the outlet 8 of the turbofan 4 largely 
concentrates at an upper portion of the heat exchanger 6, an efficiency of heat exchange is lowered. 

SUMMARY OF THE INVENTION . 

[001 0] Accordingly, it is an aspect of the present invention to provide a turbofan, which is designed not 
only to reduce noise by a suppression of turbulent air flow at an outlet thereof, but also to guide air 
discharged from the outlet in a specific discharging direction, and an air conditioner which is equipped with 
the turbofan to improve an efficiency of heat exchange. 

[001 1] Additional aspects and/or advantages of the invention will be set forth in part in the description 

i 

which follows and, in part, will be obvious from the description, or may be learned by practice of the 
invention. 

[0012] The above and/or other aspects are achieved by providing a turbofan including a rotating plate 
coupled at a center thereof to a shaft of a drive motor, a plurality of blades radially arranged on a peripheral 
area of a front face of the rotating plate, a ring-shaped shroud joined to ends of the plurality of blades, and a 
flow guide rib extending from a peripheral edge of the rotating plate in a rearward direction to guide air 
discharged from the turbofan. 
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[0013] The above and/or other aspects are achieved by providing a turbofan including a rotating plate 
coupled at a center thereof to a shaft of a drive motor, a plurality of blades radially arranged on a peripheral 
area of a front face of the rotating plate, a ring-shaped shroud joined to ends of the plurality of blades, and a 
flow guide rib extending from a peripheral edge of the rotating plate in a rearward and outward direction to 
guide the air discharged from the turbofan. 

[0014] The above and/or other aspects are achieved by providing an air conditioner including a case 
body, a drive motor fixed to an inner surface of the case body, a turbofan coupling to a shaft of the drive 
motor, and having a rotating plate coupling at a center thereof to the shaft of the drive motor, a plurality of 
blades radially arranged on a peripheral area of a front face of the rotating plate, a ring-shaped shroud 
joining to ends of the plurality of blades, and a flow guide rib extending in a rearward direction from a 
peripheral edge of the rotating plate toward an inner surface of the case body to guide air discharged from 
the turbofan, and a heat exchanger disposed around the turbofan in the case body. 

[001 5] The above and/or other aspects are achieved by providing an air conditioner including a case 
body, a drive motor fixed to an inner surface of the case body, a turbofan coupling to a shaft of the drive 
motor, and having a rotating plate coupling at a center thereof to the shaft of the drive motor, a plurality of 
blades radially arranged on a peripheral area of a front face of the rotating plate, a ring-shaped shroud 
joining to ends of the plurality of blades, and a flow guide rib extending from a peripheral edge of the 
rotating plate in a rearward and outward direction to guide air discharged from the turbofan, and a heat 
exchanger disposed around the turbofan in the case body. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[001 6] These and/or other aspects and advantages of the invention will become apparent and more 
readily appreciated from the following description of the preferred embodiments, taken in conjunction with 
the accompanying drawings of which: 

FIG. 1 is a cross-sectional view of an air conditioner equipped with a conventional turbofan; 
FIG. 2 is a cross-sectional view of an air conditioner equipped with a turbofan, according to a first 
embodiment of the present invention; 

FIG. 3 is a perspective view of the turbofan shown in FIG. 2; 

FIG. 4 is a cross-sectional view of an air conditioner equipped with a turbofan, according to a 
second embodiment of the present invention; and 

FIG. 5 is a perspective view of the turbofan shown in FIG. 4; 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[001 7] Reference will now be made in detail to the present preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout 

[0018] FIG. 2 is a cross-sectional view showing a ceiling type air conditioner, which is equipped with a 
turbofan, according to a first embodiment of the present invention. As shown in FIG. 2, the air conditioner 
includes a box-shaped case body 30 embedded in a ceiling 20 and opening at a lower face thereof, and a 
ceiling panel 40 installed at the lower opening of the box-shaped case body 30 and having a flange 
attached to a peripheral edge of a ceiling opening 21. 
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[001 9] The box-shaped case body 30 is provided therein with a turbofan 50 to circulate indoor air by 
drawing the indoor air and radially discharging the indoor air, and a drive motor 31 to rotate the turbofan 50. 
The drive motor 31 is secured to an inner surface 30a of a top plate of the box-shaped case body 30. The 
box-shaped case body 30 is further provided therein with a rectangular tube-shaped heat exchanger 33 
surrounding the turbofan 50 to exchange heat with the indoor air discharged from the turbofan 50. The 
rectangular tube-shaped heat exchanger 33 is provided thereunder with a tray 34 to collect condensation 
resulting from a heat exchange and to discharge the condensation. The tray 34 is supported on the ceiling 
panel 40. 

[0020] The ceiling panel 40 is provided at a center thereof with an inlet 41 to allow the indoor air to be 
drawn therethrough. The ceiling panel 40 is further provided around the inlet 41 with a plurality of 
elongated outfets 42. A filter 43 is installed in the inlet 41 of the ceiling panel 40 to clean the indoor air, and 
a guide plate 35 having a central opening 35a is provided above the filter 43 to guide the indoor air drawn 
through the filter 43 toward a center of the turbofan 50. The guide plate 35 is secured to the tray 34 at a 
peripheral edge thereof. 

[0021] As shown in FfGS. 2 and 3, the turbofan 50 installed in the case body 30 includes a circular 
rotating plate 51 integrally formed with a central hub 51 a into which a shaft of the drive motor 31 fits, and a 
plurality of blades 52 radially arranged on a peripheral area of a front face of the circular rotating plate 51 . 
The turbofan further includes a ring-shaped shroud 53 joining to ends of the plurality of blades 52 with a 
spacing between the circular rotating plate 51 and the ring-shaped shroud 53, so as to support the ends of 
the plurality of blades 52 and to guide airflow. 

6 
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[0022] As shown in FiG. 2, when the turbofan 50 is installed in the box-shaped case body 30 of the ceil 
type air conditioner, a rear surface of the circular rotating plate 51 of the turbofan 50 is spaced apart from 
the inner surface 30a of the box-shaped case body 30 by a predetermined gap h, such that an outlet of the 
turbofan 50 is positioned at a middle portion of the rectangular tube-shaped heat exchanger 33. 
Accordingly, the indoor air discharged from the turbofan 50 is evenly distributed over a whole area of the 
rectangular tube-shaped heat exchanger 33, thereby improving an efficiency of a heat exchange. 

[0023] As shown in FIGS. 2 and 3, the turbofan 50 includes a flow guide rib 55, which is bent in a 
rearward direction at a peripheral portion of the circular rotating plate 51 and extending in the rearward 
direction, i.e., toward the inner surface 30a of the box-shaped case body 30, so as to guide the indoor air 
discharged from the turbofan 50 toward the rectangular tube-shaped heat exchanger 33. Thus, since the 
flow guide rib 55 restricts air entering a flow path 60 defined between the rear surface of the turbofan 50 
and the inner surface 30a of the box-shaped case body 30, indoor air radially discharged from the outlet of 
the turbofan 50 is smoothly guided to the rectangular tube-shaped heat exchanger 33, thereby preventing 
generation of a turbulent air flow, and thus preventing noise due to the turbulent air flow. 

[0024] Furthermore, to cool the drive motor 31 by allowing the indoor air discharged from the turbofan 
50 to flow into the flow path 60 defined between the rear surface of the turbofan 50 and the inner surface 
30a of the box-shaped case body 30, the flow guide rib 55 is slightly spaced apart from the inner surface 
30a of the box-shaped case body 30, and the circular rotating plate 51 of the turbofan 50 is formed at a 
center area with a plurality of circulation holes 56 to allow the indoor air to be circulated therethrough. As a 
result, the indoor air radially discharged from the turbofan 50 is partially introduced into the flow path 60 and 
then passes over the drive motor 31 , thereby cooling the drive motor 31 by the indoor air. 
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[0025] Operations of the ceiling type air conditioner equipped with the turbofan 50, according to the first 
embodiment of the present invention will now be described. 

[0026] As the turbofan 50 rotates by the drive motor 31 , indoor air, drawn through the inlet 41 of the 
ceiling panel 40, passes through the filter 43, and then is introduced to the center of the turbofan 50 through 
the central opening 35a of the guide plate 35. The indoor air, which is introduced to the center of the 
turbofan 50, is radially discharged from the turbofan 50 toward the rectangular tube-shaped heat 
exchanger 33 by a rotation of the turbofan 50. The indoor air, which is discharged from the turbofan 50. 
cools while passing through the rectangular tube-shaped heat exchanger 33, and is discharged into an 
indoor space through the plurality of elongated outlets 42 provided around the ceiling panel 40, thereby 
cooling the indoor space. 

[0027] Since a majority of the indoor air discharged from the outlet of the turbofan 50 does not flows to 
the rear face of the turbofan 50 but instead is guided toward the rectangular tube-shaped heat exchanger 
33 by the flow guide rib 55, minimal turbulent air flow (eddy flow) occurs near the outlet of the turbofan 50, 
thereby enabling a quiet operation of the ceiling type air conditioner. 

[0028] A part of the indoor air discharged from the outlet of the turbofan 50 flows toward the drive motor 
31 through the flow path 60 defined between the flow guide rib 55 and the rear surface of the turbofan 50 
and the inner surface 30a of the box-shaped case body 30 to cool the drive motor 31 . Since a part of the 
indoor airflows toward the drive motor 31 through the flow path 60, which is narrow, between the flow 
guide rib 55 and the rear surface of the turbofan 50 and the inner surface 30a of the box-shaped case body 
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30, the indoor air flowing into the flow path 60 does not affect a normal flow of the indoor air discharged 
from the outlet of the turbofan 50. 

[0029] FIG. 4 is a cross-sectional view showing a ceiling type air conditioner, which is equipped with a 
turbofan, according to a second embodiment of the present invention, and FIG. 5 is a perspective view of 
the turbofan shown in FIG. 4. As shown in FIGS. 4 and 5, the turbofan 50 is designed such that a flow 
guide rib 57 formed at a peripheral edge of the circular rotating plate 51 of the turbofan 50 is inclined in an 
outward direction by a predetermined angle (• ) with respect to an axis of the turbofan 50. A majority of 
the indoor air discharged from the turbofan 50 does not flow to the rear face of the turbofan 50 by the flow 
guide rib 57 but is more efficiently guided toward the rectangular tube-shaped heat exchanger 33. 
Therefore, there is no turbulent air flow near the outlet of the turbofan 50. Since components other than the 
flow guide rib 57 and operations thereof are substantially equal to those of the first embodiment 
descriptions relating to the components are omitted. 

[0030] As is apparent from the above description, a turbofan is provided, in which a rotating plate is 
provided at a peripheral edge thereof with a flow guide rib to suppress turbulent airflow of air discharged 
fromthe turbofan, thereby reducing noise due to the turbulent air flow. 

[0031] Further, even though a rear face of the turbofan is spaced apart from an inner surface of a case 
body of an air conditioner such that an outlet of the turbofan is positioned at a middle portions of a heat 
exchanger, an air flow of air discharged from the turbofan into a flow path behind the turbofan is 
suppressed by the flow guide rib provided at the peripheral edge of the turbofan. Accordingly, since the air 
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discharged from the turbofan is efficiently guided to the heat exchanger, an efficiency of a heat exchange of 
an air conditioner equipped with the turbofan improves. 

[0032] Although a few preferred embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of which is defined 
in the claims and their equivalents. 



10 



